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FUEL CELL SYSTEM HAVING A VAPOR-LIQUID SEPARATION 
MEMBRANE AND A CARBON DIOXIDE PERMSELECTIVE MEMBRANE 

Examiner: Z. Best S.N. 10/567,325 Art Unit: 1795 November 7, 2008 

DETAILED ACTION 

1. Applicant's amendment filed on October 9, 2008 was received. The specification was 
amended. Claims 1 and 6 were amended. Claim 2 was cancelled. 

2. The text of those sections of Title 35, U.S. Code not included in this action can be 
found in a prior Office action. 

Specification 

3. The objection to the specification is withdrawn because the title of the invention was 
amended. 

Claim Rejections - 35 USC § 103 

4. The claim rejections under 35 U.S.C. 103(a) as being unpatentable over Ren et al. (US 
2003/0157395 Al) and Roberts (US 3,556,161) on claims 1,3-5 are maintained. 

Regarding Claim 1, Ren et al. teach a fuel cell system comprising a fuel cell (2) 
provided with a fuel electrode (8), an oxidant electrode (10), and an electrolyte membrane 
sandwiched between them (6), and a fuel supply system supplying a liquid fuel (par. 35) to 
said fuel electrode (4) comprising a gas discharge unit (30) provided with a filter at a part of a 
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member which excludes a reaction part of said fuel electrode and is in contact with the fuel 
(par. 42), wherein said filter is a membrane incorporated into a layered structure (fig. 2), 
wherein said membrane comprises porous PTFE, which acts as a gas permeable layer 
(vapor-liquid separation membrane, par. 42). However, Ren et al. does not specifically teach 
the membrane is a carbon dioxide permselective membrane. 

Roberts teaches a membrane consisting of a porous layer of PTFE (substrate) and a 
nonporous layer of PTFE (col. 16, lines 48-68), which may be used as filtering media in fuel 
cells (col. 7, lines 64-75). The nonporous layer of PTFE would inherently be permselective 
to carbon dioxide as evidenced by Pinnau et al. (US 2004/0050250 Al). It would be 
advantageous to use the membrane of Roberts because the structure has increased tensile 
strength (col. 7, lines 32-50). Therefore, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to create the fuel cell system of Ren et al. 
wherein the filter is constituted of a porous layer of PTFE and a nonporous layer of PTFE 
provided on said porous layer because Roberts teaches improved tensile strength of the 
membrane from the two different layers. A reference which is silent about a claimed 
invention's features is inherently anticipatory if the missing feature is necessarily present in 
that which is described in the reference. In re Robertson, 49 USPQ2d 1949 (1999). 

Regarding Claim 3, Ren et al. teach that pressure is required to push the carbon 
dioxide gas through the membrane (par. 43). A thicker membrane would inherently require 
more pressure to push the carbon dioxide across the interface. Therefore, it would have 
been obvious to one having ordinary skill in the art to adjust the pressure required to push 
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the gas across the membrane by changing the thickness of the membrane because Ren et al. 
teach a pressure differential is required to make the gas separation succeed. 

Regarding Claim 4, Roberts teaches the substrate is a porous membrane (col. 16, lines 

48-68). 

Regarding Claim 5, Ren et al. teach that the gas discharge unit is provided with a 
chamber communicated with said fuel supply system through said filter (30), and a catalyst is 
disposed in said chamber (par. 51). 

5. The claim rejections under 35 U.S.C.103(a) as being unpatentable over Ren et al. (US 
2003/0157395 Al) and Roberts (US 3,556,161) as applied to Claims 1 and 3-5 above, and 
further in view of Okuyama et al. (JP 2003-223920 A) on claim 6 is maintained. 

Ren et al. in view of Roberts teach the fuel cell system as recited in Paragraph 4. 
However, Ren et al. in view of Roberts fail to teach a first chamber with said filter and a 
second chamber with a catalyst. 

Okuyama et al. teach a fuel cell system comprising a first chamber with a gas 
separation means communicated with the fuel supply system (3, drawing 2) and a second 
chamber (52) that is communicated with said first chamber (drawing 2) and provided with a 
catalyst in the chamber (par. 16). It is advantageous to use the two chambers as taught by 
Okuyama et al. because it keeps byproducts of the fuel cell reaction from being discharged 
outside the fuel cell system (pars. 6-7). Therefore, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to create the fuel cell system of 
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Ren et al. in view of Roberts with a gas charge unit provided with a first chamber that has an 
air port provided with a filter and is communicated with said fuel supply system through said 
filter, and a second chamber communicated with said first chamber and provided with a 
catalyst in the chamber because Okuyama et al. teach the system keeps byproducts of the 
fuel cell reaction from being discharged outside the fuel cell system. 

Response to Arguments 

6. Applicant's arguments filed on October 9, 2008 have been fully considered, but they 
are not persuasive. 

Applicant argues: 

(a) Ren et al. does not provide a filter comprising a vapor- liquid separation membrane substrate and 
a carbon dioxide permselective membrane provided on said substrate. 

In response to Applicant's arguments: 

(a) In the Office Action sent on July 9, 2008, Examiner cited that Ren et al. taught a 
filter on a substrate (anode diffusion layer). However, the claim rejection of Claim 1 has 
been clarified to illustrate that Ren et al. teach a membrane as being part of a layered 
structure (one layer being a substrate for another). Regardless, Ren et al., as stated in the 
Office Action dated July 9, 2008 and above for convenience, is taught in view Roberts, 
which teaches a membrane consisting of a porous layer of PTFE (substrate) and a 
nonporous layer of PTFE (membrane) (Roberts, col. 16, lines 48-48), which may be used as 
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filtering media in fuel cells (Roberts, col. 7, lines 64-75). Ren et al. teach that a porous layer 
of PTFE will inherently be a vapor-liquid separation membrane (Ren et al., par. 42), and 
Pinnau et al. teach that a non-porous layer of PTFE will inherently be permselective to 
carbon dioxide (par. 217). 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not mailed 
until after the end of the THREE-MONTH shortened statutory period, then the shortened 
statutory period will expire on the date the advisory action is mailed, and any extension fee 
pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the advisory action. 
In no event, however, will the statutory period for reply expire later than SIX MONTHS 
from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zachary Best whose telephone number is (571) 270-3963. 
The examiner can normally be reached on Monday to Thursday, 7:30 - 5:00 (EST). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dah-Wei Yuan can be reached on (571) 272-1295. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toll-free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786-9199 (IN USA 
OR CANADA) or 571-272-1000. 

zpb 

/Dah-Wei D. Yuan/ 

Supervisory Patent Examiner, Art Unit 1795 



